Experimental Section (E)-benzyl 7-(3,4-dimethoxyphenyl)-7-oxohept-5-enylcarbamate (4a):
To a stirred solution of 5 (2.61 g, 11.69 mmol) in DCM (100 mL) at -78 o C under an argon atmosphere was added dropwise a 1.2 M solution of DIBAL-H (11.7 mL, 14.04 mmol) and the reaction mixture was stirred for 1 h. The reaction was quenched with saturated potassium acetate solution at -78 o C. The mixture was transferred to the flask containing saturated aqueous NH 4 Cl and ether. The mixture was allowed to warm to room temperature and stirred until thick white gel was formed. Then the mixture was filtered through a Celite pad. The mixture was separated and the aqueous layer was extracted with ether. The combined organic layers were washed with brine, dried over Na 2 SO 4 , and concentrated in vacuo. The residue was purified by silica gel column chromatography (n-hexane/EtOAc=2/1) to give hemi aminal (2.50 g, 91%) as a colorless oil.
To a stirred solution of hemi aminal (2.50 g, 10.62 mmol) in toluene (100 mL) was added 6a (6.38 g, 14.48 mmol). The reaction mixture was stirred at 100 o C for 15 h and then concentrated in vacuo.
The residue was purified by silica gel column chromatography (n-hexane/EtOAc=2/1) to give 4a 148.0, 136.6, 131.0, 128.5, 128.1, 125.7, 123.1, 110.8, 110.0, 66.6, 56.1, 56.0, 40.7, 32.3, 29.6, 25.4; max 3356, 2935, 1718, 1661, 1581, 1513, 1453, 1419, 1263, 1162, 1132, 1021, 763, 698 197.0, 155.4, 153.4, 149.1, 136.8, 129.9, 128.4, 127.9, 123.2, 110.2, 110.0, 67.1, 56.1, 48.8, 40.0, 39.0, 29.7, 25.2, 18.7; max 2936, 2859, 1677, 1595, 1513, 1415, 1352, 1274, 1194, 1161, 1024, 873, 767, 698 cm -1 ; HRMS (ESI) calcd for C 23 H 27 NO 5 Na (M+Na) + 420.1787, found 420.1788. er 93/7, the enantiomers can be separated by chiral HPLC (Chiralpak AS-H, n-hexane/2-propanol 90:10, 1.0 mL/min, t R (minor) = 34.58 min, t R (major) = 37.74 min)
(R)-2-(3,4-dimethoxyphenyl)-3-(4-methoxyphenyl)-7,8,9,9a-tetrahydro-1H-quinolizin-4(6H)-on e (2a):
A solution of 7a (1.06 g, 2.67 mmol) in 30 mL of MeOH was hydrogenated in the presence of 10% Pd/C (0.22 g) with a H 2 balloon at room temperature for 2 h. Filtration and concentration gave the free amine. To a solution of the crude amine, DMAP (33 mg, 0.27 mmol) and triethylamine (0.75 mL, 5.40 mmol) in dichloromethane (25 mL) was added p-methoxyphenylacetylchloride (0.6 mL, 3.93 mmol) at 0 o C. The reaction was then warmed to room temperature and stirred for 12h. The reaction was quenched with saturated ammonium chloride, then extracted with EtOAc (3 × 60 mL).
The combined organic layers were washed with brine, dried over NaSO 4 . After filtration and concentration, the residue was purified on silica gel (n-hexane/EtOAc =1:1 ) to give 3a (0.79 g, 72%
for 2 steps) as a yellow oil.
The ketone 3a (565 mg, 1.37 mmol) was dissolved in 5% ethanolic KOH (20 mL) and the solution was stirred under refluxing for 1.5 h. The solution was concentrated in vacuo and partitioned between water (10 mL) and CH 2 Cl 2 (20 mL). The aquoues phase was extracted with CH 2 Cl 2 (3 x 40 mL). The combined organic layers were washed with brine and dried over NaSO 4 . 148.5, 147.9, 144.4, 132.4, 132.2, 130.4, 129.4, 120.7, 113.3, 112.7, 110.4, 55.8, 55.5, 55.2, 53.9, 43.3, 37.2 , 33.4, 24.8, 23.6; max 2935, 2835, 1637, 1607, 1509, 1462, 1419, 1283, 1248, 1172, 1142 157. 4, 149.4, 148.3, 130.1, 126.4, 125.2, 124.3, 124.0, 123.5, 123.4, 114.8, 104.7, 103.8, 57.5, 56.13, 56.0, 55.9, 55.7, 55.5, 34.4, 33.5, 25.7, 24.2; max 2930, 2915, 2910, 1700, 1683, 1610, 1511, 1470, 1466, 1455, 1450, 1440, 1435, 1417, 1405, 1270, 1255, 1231, 1188, 1177, 1152, 1130, 1124, 1101, 1072, 1041, 1022, 1012, 845, 833, 809, 783, 761, 634 9, 163.4, 156.6, 148.1, 136.8, 130.8, 130.7, 130.6, 128.5, 128.0, 125.8, 113.8, 66.5, 55.4, 40.7, 32.3, 29.5, 25.3; max 3342, 2935, 1715, 1666, 1615, 1599, 1512, 1455, 1306, 1259, 1171, 1027, 740, 698, 609 163.6, 155.4, 136.8, 130.6, 129.8, 128.5, 127.9, 113.8, 67.1, 55.5, 48.6, 39.9, 39.1, 27.7, 25.2, 18.7; max 2937, 2860, 1694, 1600, 1510, 1421, 1354, 1309, 1259, 1171, 1137, 1047, 1027, 842, 765, 698 166.7, 158.9, 148.0, 147.7, 144.7, 132.3, 130.4, 129.7, 129.3, 123.8, 114.8, 113.3, 110.5, 55.7, 56.0, 55.2, 53.9, 43.3, 37.5, 33.3, 24.8, 23.6; max 2934, 2835, 1638, 1604, 1510, 1462, 1406, 1257, 1176, 1138, 1027, 832 cm -1 ; HRMS (ESI) calcd for C 24 H 27 NO 4 Na (M+Na) 
